The new cadmium and mercury saccharinate (sac) complexes, cis-[Cd(sac) 2 (dmea) 2 ] (1) and [Hg(sac) 2 (dmea)(H 2 O)] (2) (dmea = 2-dimethylaminoethanol), have been prepared and characterized by elemental analysis, IR spectroscopy, thermal analysis and single crystal X-ray diffraction. In complex 1, the cadmium(II) ion is coordinated by two neutral dmea ligands and two sac anions in a distorted octahedral CdN 3 O 3 coordination geometry. The dmea ligand acts as a bidentate N, O chelate, while the sac ligands behave as an ambidentate ligands. One of them coordinates to the cadmium(II) ion through the carbonyl oxygen atom, while the other is N-bonded. In complex 2, the mercury(II) ion is coordinated by an aqua ligand, a chelating dmea ligand and two N-bonded sac ligands, forming a distorted trigonal bipyramidal coordination HgN 3 O 2 . The molecules interact with each other through O-H··· O hydrogen bonds and aromatic π(sac)···π(sac) stacking interactions, leading to a three-dimensional supramolecular network.
Introduction
Saccharin (C 7 H 5 NO 3 S; also named 1,2-benzisothiazoline-3-(2H)one 1,1-dioxide or o-benzosulfimide) and its water soluble alkali and earth-alkali salts are widely used as non-caloric artificial sweeteners [1] . The presence of several potential donor atoms such as the imino nitrogen, one carbonyl and two sulfonyl oxygen atoms makes sac an interesting polyfunctional ligand in coordination chemistry. While metal complexes of neutral saccharin are not known, its deprotonated anion, saccharinate (sac), readily coordinates to various metal ions [2, 3] . Sac exhibits different coordination modes using these donor atoms, behaving as a Nor O-monodentate, bidentate (N,O), tridentate (N,O,O) chelating and/or bridging ligand, forming complexes from monomers to coordination polymers [3] . A lesscommon coordination characteristic of the ligand is the ambidentate coordination behavior, or the formation of M-N and M-O bonds with two different sac ligands in the same complex [3] .
As a part of our continuing research on the synthesis and characterization of mixed-ligand complexes of 0932-0776 / 06 / 0500-0555 $ 06.00 c 2006 Verlag der Zeitschrift für Naturforschung, Tübingen · http://znaturforsch.com sac with N-and O-donor ligands, we reported a helical polymeric complex of copper(II)-sac with 2-di- [4] , and in this paper, we describe the synthesis, spectral, thermal and structural characterization of new bis(saccharinato)cadmium and mercury complexes with the same co-ligand, namely cis-[Cd(sac) 2 -(dmea) 2 ] (1) and [Hg(sac) 2 (dmea)(H 2 O)] (2).
Results and Discussion
Complexes 1 and 2 are obtained by the direct reaction of the dmea ligand with the starting complexes [Cd(sac) 2 
Description of the crystal structures
The molecular structure of complex 1 with the atom labeling scheme is shown in Fig. 1 coordinated at trans positions. During complex formation, the sac coordination geometry was switched from trans to cis. Furthermore, complex 1 exhibits a lesscommon coordination characteristic of the sac ligand: both sac ligands are monodentate, but one is N-bonded, while the other one is coordinated through the carbonyl O atom behaving as an ambidentate ligand as observed only in the following complexes: [Cu(sac) 2 (py) 3 ] (py = pyridine) [5] , [Cu(sac) 2 [7] , and [M(sac) 2 (pym) 2 ], where pym = 2-pyridylmethanol, M = Co II [8] , Ni II [12] , Zn II [9] , and Cd II [9] .
The Cd-N sac and Cd-O sac bond distances are similar to those reported for [Cd(sac) 2 (pym) 2 ]: 2.2612 (14) and 2.2755(17)Å [9] . The M-N dmea and M-O dmea bond distances in complex 1 are slightly longer than the Cd-N sac and Cd-O sac bond distances. Significant distortions are evident from the angles in the coordination octahedron as seen from Table 1 . The largest deviations from the ideal values were observed in the bite angles of the dmea ligands.
Both sac ligands in complex 1 are essentially planar. The planes of the two sac ligands are nearly coplanar with a dihedral angle of 8.84(34) • . The packing diagram of complex 1 is presented in Fig. 2 . Complex 1 exhibits an intra-molecular O-H···O hydrogen bond, and packing of the molecules of 1 is achieved (11) 2.898 (13) by an aromatic π(sac)-π(sac) stacking interaction between the phenyl rings of the neighboring sac units with a C g ··· C g i (C g = centroid of atoms) distance of 3.693(4)Å [ i :
Fig . 3 shows the molecular structure of complex 2 with the atom labeling. Selected interatomic distances and angles are listed in Table 2 , together with the hydrogen bonding geometry. In complex 2, the mercury(II) cation exhibits a distorted trigonal bipyramidal coordination geometry with a neutral bidendate (N,O) dmea ligand and two N-bonded sac ligands, thus forming a HgN 3 (sac) 4 [16] , where bipy, py, pyet, mpy, ea, aepy and ampy are 2,2'-bipyridyl, pyridine, 2-pyridylethanol, 2-pyridylethanol, ethanolamine, 2-aminoethylpyridine and 2-aminomethylpyridine respectively. The Hg-N dmea bond distance of 2.349(12)Å is significantly longer than The Hg-N sac bond distances. Among the five coordination bonds in complex 2, the Hg-OW bond distance of 2.820(9)Å is much longer, indicating a weak interaction of the water molecule with mercury(II).
The sac ligands are planar and the dihedral angle between them is 70.56 (20) 
IR spectra
Selected FTIR data of both complexes 1 and 2 are presented in Table 3 . The strong and relatively broad bands centered at around 3340 cm −1 are attributed to the ν(O-H) vibration of the hydrogen-bonded hydroxyl groups of the dmea ligand and the aqua ligand in complex 2. The relatively weak absorption bands between 2960 -3100 cm −1 are assigned to the ν(CH) vibrations. The stretching vibration of the carbonyl group of sac appears as two separate sharp bands at 1651 and 1600 cm −1 for complex 1, and as a single band at 1624 cm −1 for complex 2. The higher frequency absorption band in the spectrum of complex 1 is characteristics for the N-bonded sac ligand, whereas the lower frequency band is assigned to the sac O-bonded via the carbonyl group, due to the expected weakening of the C=O bond upon coordination. The single carbonyl band in the spectrum of complex 2 clearly indicates that both sac ligands are N-coordinated. The strong absorption bands at around 1460 cm −1 correspond to the ν(CC) vibrations of the aromatic ring of sac. The ν as (SO 2 ) vibrations appear as a sharp band centered at 1268 cm −1 in complex 1, but as two split bands at 1285 and 1250 cm 
Thermal analysis
The thermal decomposition processes for complexes 1 and 2 were followed up to 800 • C in a static atmosphere of air. Complex 1 decomposes at two stages. The first stage between 86 and 342 • C corresponds to the endothermic removal of two dmea ligands (mass loss: found 27.0%, calcd. 27.2%). Decomposition of the sac moiety occurs at higher temperatures characterized by two highly exothermic peaks at 471 and 521 • C. The decomposition of 1 ends at 566 • C, giving a solid residue of CdO.
Complex 2 shows a three-step decomposition process. In the first step between 28 and 58 • C, it dehydrates with a mass loss of 3.0% (calcd. 2.7%). In the second step, the elimination of the dmea ligand takes place in the temperature range 65 -212 with an endothermic peak at 187 • C. The experimental mass loss of 13.4% is in accord with the calculated value of 13.2%. At higher temperatures, the degradation of the sac ligands occurs with two extremely exothermic peaks at 323 and 479 • C to give an end product of HgO.
Experimental Section

Materials and measurements
All reagents were commercially available and used without further purification. The starting complexes [Cd(sac) 2 according to the literature methods reported by Haider et al. [18] and Kamenar et al. [19] , respectively. Elemental analyses (C, H, N and S) were carried out on an Elementar Vario EL elemental analyzer. The FT-IR spectra were recorded from KBr pellets in the range 4000 -400 cm −1 by using a JASCO FT/IR-430 spectrophotometer. Thermal analysis curves (TG and DTA) were obtained using a Rigaku TG8110 thermal analyzer in a static air atmosphere at a heating rate of 10 • C min −1 .
Synthesis of the complexes
The dmea ligand (0.09 g, 1.0 mmol) was added drop-wise to a solution of [Cd(sac) 2 
X-ray crystallography
The data collections were performed at 293 K for both complexes on a Stoe-IPDS-2 diffractometer with graphite-monochromated Mo-K α radiation (λ = 0.71073Å). The structures were solved by Direct Methods using SHELXS-97 [20] and refined by full-matrix least-squares methods using SHELXL-97 [20] . All non-hydrogen atoms were easily found in a difference Fourier map and refined anisotropically. All hydrogen atoms were refined in the riding mode on their carrier atoms. Atoms C15, C16 and C18 in complex 1 were found to be highly disordered and an isotropic refinement of the disordered atoms split over two positions. The hydrogen atoms of the disordered atoms were positioned by applying the HFIX. Attempts to solve the problem failed. Therefore, the disorder phenomena results in short intra-and intermolecular hydrogen bonds, a short C15-C16 distance and a high residual electron density. The details of data collection, refinement and crystallographic data are summarized in Table 4 .
Crystallographic data have been deposited with the Cambridge Crystallographic Data Centre as supplementary publication no, CCDC-295608 (1) and CCDC-295609 (2) . Copies of the data can be obtained on application to CCDC, 12 Union Road, Cambridge CB2 1EZ, UK [Fax: (internat.) + 44-1223/336-033; E-mail: deposit@ccdc.cam.ac.uk].
